The results of an analysis are presented of some recent data on the reactions e + e − → π + π − π + π − , e + e − → π + π − π 0 π 0 with the subtracted ωπ 0 events, 
I. INTRODUCTION
The potential interest in the energy range between 1 and 2 GeV in the e + e − annihilation is determined by the presence there both the higher excitations of the ground state vector nonet and possible existence of exotic non-qq-states possessing the quantum numbers allowed in theuark model. Earlier attempts of the interpretation of the observed resonance structures as manifestations of the production of the states with hidden exotics [1] were based on naive pure Breit-Wigner model of the production amplitude with the supposed fixed partial widths and with the neglect of the complicated dynamics of reactions. In the meantime the above energy range is characterized by the opening of large number of the multiparticle hadronic decay modes. Their influence on the dynamics of the amplitudes is caused by the fact that the signals with the hidden exotics themselves can be imitated by the decays of the higher excitations of the ground state vector nonet proceeding via two-step processes with those hadronic states as intermediate ones [2] . The fast growth of the partial widths with energy side by side with their large magnitudes become essential. This results in an appreciable mixing via the common decay channels between both the heavy resonances and between them and the states from the ground state nonet.
Taking into account the crucial role of heavy ρ ′ resonances in the problem of the identification of the states with hidden exotics, we consistently take into account in the present paper the above mentioned effects of the mixing and of the fast energy growth of the partial widths. To this end the production of such resonances is analyzed in the I = 1 channel of the e + e − annihilation for the final states π + π − [3, 4] , ωπ 0 [5, 6] , π + π − π + π − [5, 6] , π + π − π 0 π 0 with the subtracted ωπ 0 events [5, 6] , ηπ + π − [7] , in the decays J/ψ → π + π − π 0 [8] , [9] and in the reaction K − p → π + π − Λ [10] . These effects were ignored in earlier works [11, 12] , devoted to the analysis of the e + e − annihilation data and in the papers [8, 10] dealing with the reactions J/ψ → π + π − π 0 and
The following material is organized as follows. Sec. II contains the expressions for the relevant reaction cross section, for the mass spectrum of the π + π − pair in the decay J/ψ → π + π − π 0 and for the spectral functions in the τ leptonic decays. The results of the analysis of some recent data [3] [4] [5] [6] [7] [8] [9] [10] 
where f = π + π − , ωπ 0 and ηπ + π − ; s is the total center-of-mass energy squared, α = 1/137.
For a purpose of uniformity of the expression Eq. (2.1) in the case of the π + π − channel the contribution of the ρω mixing is omitted for a while. It will be restored later on. The leptonic widths on the mass shell of the unmixed states are expressed through the leptonic coupling constants f ρ i as usual:
The factor P f for the mentioned final states reads, respectively
The multiplier 2/3 in the case of ηπ + π − arising in the simplest quark model relates the ρη and ωπ 0 production amplitudes, provided the pseudoscalar mixing angle is taken to be θ P = −11 o , and
Hereafter the function ρ ππ (m) is aimed to account for the finite width of the intermediate ρ(770) meson and looks as
where Γ ρ (m) is the width of the ρ meson determined mainly by the π + π − decay while
is the magnitude of the momentum of either particle i or j, in the rest frame of the decaying particle.
Let us make some remarks about the way of accounting for of the π + π − π + π − and
The details of the mechanisms of the decays ρ 
The amplitude M 2 will be further taken into account as a pointlike vertex ρ
Such an approximation seems to be justifiable since the possible a 
Having in mind all these remarks, one can write
in the case of the final state π + π − π 0 π 0 with subtracted ωπ 0 events. Note that in view of universality of the ρ coupling, the relation g ρ 0 ρ + ρ − = g ρ 0 π + π − holds. The final state factors in the above expressions are, respectively,
The matrix of inverse propagators looks as
It contains the inverse propagators of the unmixed states ρ i = ρ(770), ρ
where
are the energy dependent widths, and the nondiagonal polarization operators
describing the mixing. Their real parts are still unknown and further will be assumed to be some constants while the imaginary parts are given by the unitarity relation as
14)
The states vector+pseudoscalar in Eqs. 
where whose explicit form will be specified below, m being an invariant mass of the π + π − pair.
The ARGUS data [9] on the decays τ
respectively, in terms of the spectral function v 1 (m) [16] ,
[17], and
with m being an invariant mass of corresponding hadronic final state.
Finally, to fit the LASS data [10] on the modulus of the π + π − production amplitude in Let us describe briefly the procedure of the fit to the data. Since the data on the
1)
with subtracted ωπ o events,
3)
on the decays
and on the reaction
are gathered in diverse experiments and still possess large uncertainties, the fit is carried out for each channel separately by means of the χ 2 minimization. The fitted parameters for the reactions in e + e − annihilation and for the τ leptonic decays are
while for the reactions (3.6) and (3.9) one should take the relative production amplitudes = 0 result in an appreciable mass shift of the ρ(770) resonance, 
to the expression in between the modulus sign in Eq. (2.1) in the case of the
are respectively the inverse propagator of the ω meson and its width determined mainly by the π + π − π 0 decay mode while W 3π (s) stands for the phase space volume of the final 3π
state (see its expression in e.g.
[18]). Here the real part of the polarization operator of the ρω transition is taken in the form
δ ρω is the amplitude of the ρω transition as measured at the ω mass while the last term is aimed to take into account the fast varying one photon contribution. The expression for imaginary part ImΠ ρω is given in [21] . Note that g ρωπ = g ωρπ = 14.3 GeV Let us dwell on the role played by the coupling constant g ρ ′ 1,2 ρ + ρ − in the analysis of the reaction Eq. (3.2) with the subtracted ωπ 0 events. The current data on this channel are contradictory (see Fig. 2 ). In the meantime the ND [5] and DM2 [6] data on the Fig. 1 , are consistent in the region of overlap. So it would be quite natural to take the parameters of resonances extracted from fitting the reaction Eq.
(3.1) and to vary them within the error bars in order to describe both the data [5] with √ s ≤ 1.4 GeV and the nonoverlapping data [6] with √ s > 1.7 GeV. As appears, the better description is achieved under introduction of a nonzero g ρ ′ 1 ρ + ρ − = 7 ± 3 in the case of the channel e + e − → π + π − π 0 π 0 , in the meantime the analysis of the remaining channels gives the magnitudes of this coupling constant which do not contradict zero (see the Table I ) [22] .
If the value of g ρ ′ 1,2 ρ + ρ − ≡ 0 were fixed from the very start, the central value of the leptonic width Γ ρ ′ 1 ee = 12.9 
) (3.14)
towards the lower values from the bare masses. Second, there exists the shift due to the mixing [18] of the upper of two states,
which is negative, since the nondiagonal polarization operator of the ρρ 
As for the τ decays, we fit only the spectral function for the mode τ
The obtained parameters coincide, within the error bars, with the parameters extracted from the fitting of the cross section of the reaction
not needed for explanation of the mass behavior of the spectral function v 1 (m). The result is shown in Fig. 8 . With these parameters we calculate the spectral function v 1ωπ for the
The result is shown in Fig. 9 .
Note that the Blatt-Weiskopf range parameters which are sometimes introduced into the expressions for the partial widths of the ρ(770) to make acceptable their fast growth with energy, are chosen to be zero by the χ 2 minimization. Hence corresponding factors are omitted in the expressions for the partial widths. In the meantime, the inclusion of such factors in the case of heavy ρ Table I are already pointed out to be chosen under the demand of the possibility of simultaneous description of all variety of data including the π + π − production reactions (3.5), (3.6) and (3.9). If one discards these latter reactions, the variants of the fits exist giving the couplings of the ρ The present work was supported in part by the grants from the Russian Foundation for
[14] The bremstrahlung diagrams with the emission of the ρ meson are neglected because of the intermediate pion is far from mass shell, so their contribution grows with energy much more slowly as compared to the pointlike vertex. In any case, taking them into account seems to be premature since, as is evident from Fig. 1 The data are from [9] . 
TABLES

